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Abstract; An automated precision assembly system for the part with a trans-scale structure is devel-
oped in the paper. Based on the analysis of assembly task, the system uses a modular architecture, in-
cluding computer control and human-machine interaction module, 3-DOF (Degree of Freedom) opera-
tion manipulator module, 1-DOF operation workstation module, 4-DOF visual measurement and screw
assembly module, 1-DOF charging module and operation tool library module. According to the char-
acteristics of the trans-scale part and assembly accuracy. the visual measurement module of this sys-
tem is based on the LLook and Move mode control strategy. To solve the problem of blind spot detec-
tion, the manipulator module is based on impedance control strategy to control the force of part as-
sembly and the screw assembly module adopts the torque / time control method to realize the consis-

tency of the pre-tightening force of the screw assembly. The results of assembly experiment for a min-
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iature device show that the error of the coaxial degree is less than 13 um and the parallelism degree is

less than 10pm. The assembly accuracy meets assembly requirements of miniature devices.

Key words: Micro-electro-mechanism System (MEMS) ; trans-scale miniature part; precision assem-

bly; machine vision
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Fig. 2 Miniature device assembly system
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Fig. 3 Module of operation tool library
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Fig. 5 Diagram of control system
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Assembly flow chart of parts 3
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Fig. 9 Prototype of assembly system
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